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The Dactylopterids, or maiPcheeked fishes known as the flying gur- 
nards, or, more vaguely, tiyiug fishes, so celebrated among navigators, 
and of which we have so many accounts in their writings, have been gen* 
erally placed in the family Triglidai or witli related forms by others 
associated with those fishes. They difter, however, much more than do 
the Triglidcc and Peristedidw among themselves. In the words of Cu- 
vier and Valenciennes, it is even with difficulty that we are able to find 
any other character common to all of them than the extent of the 
casque which protects their head, but even this casque has an entirely dif- 
ferent form, it is long and wide, but at the same time flat and little ele- 
vated. The snout is short and destitute of prominences. The enlarged 
siiborbital does not cover the entire cheek and articulates in a movable 
manner with the preoperculum, so that the latter can spread out more 
than in the Triglidw, and thus the fish can avail itself iu its defense of 
the enormous spine which arms the inferior angle of the bone. The 
operculum, on the contrar^^, is not spinous. The teeth of the Dactylop- 
terids are small and paved, and they exist only on the jaws and not on 
the vomer or palatines. Their branchial apertures are but little open, 
and there are only six rays in their membrane.'’*^ .They have only four 

* The exact words of Cuvier aud Valenciennes (v, 4, pp. 114, etc.) are as follows: 

^‘Ces poissons, si c^ltibres parmi les navigateurs, et dont taut de relations font 
Phistoire, out 6t6 gdudralemeut places dans le genre des trigles ; iiuiis ils en different 
beaucoiip plus que Ics trois sous-genres dout nous venous de parlcr no diflferent entre 
eux: e’est meine a peine si Pou pourrait leur trouver d’autre caractere comtuun que 
Pdteudue du casque qui garantit leur tete ; encore ce casque a-t-il une tout autre 
forme : il est long ct large, mais plat et pen 61ev6. Lo museau est court et sans pro- 
dniiuences. Le sous-orbitairo ne couvre pas toute la joue et s^articulo d’uue uiauibre 
mobile avee le pr^opcrcule ; en sorte que celui-ci pent s’dcartcr plus quo daus les tri- 
gles, et que Icpoissou pout i>rofiter pour sa defense dhme 6norme opine qui arme Pangle 
inf^rieur de cet os. L’opercnle, au contraire, iPest pas dpineux. Les dents des dac- 
tylopteres sent on petits pav6s, et ils n’eu out qu^aux imichoircs seulement, et non au 
vomer iii aux palatins. Leur ouTes s^ouvrent pen, et il iPy a quo six rayons dans leur 
membrane. Il n’y en a que quatre nious daus les ventralcs ; circonstance tres-rare 
parmi les acauthopt^rygieus. Les pectorales u’oiit point do rayons librcs; mais elles 
Proceedings United States National Museum, Vol. XIII — ^No. 818. 
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soft rays in tlie vontrals, a characteristic very rare among the acaii- 
tliopterygiaus. The pectorals have no free ra^^s, but they are deeply 
divided into two parts, au anterior of moderate length and with few 
rays, and a posterior almost as long as the body and whose rays are 
doubled, so that they are carried to the number of nearly thirty. When 
this part spreads out, it becomes as wide as long, and it is by means of 
the extensive surface it presents that the fish can raise itself into the 
air and sustain itself therein for some moments.”* Such are essentially 
the words of Cuvier and Yaleiiciennes respecting the Dactylopterids, 
published sixty years ago. Instead of improving upon this knowledge 
and obtaining truer conceptions of the forms in question, subsequent natu- 
ralists have fallen back, and it would appear from the comparatively re- 
cent literature that the Dactylopterids were considered to be very 
closely related to the Triglids and the Peristediids. Indeed, they had 
been universally associated with one or both of those types in the same 
family until 1885. In that year I separated them as a distinct family, 
being convinced that the characters which appeared on the surface must 
be the exj)iessions of fundamental structural peculiarities. I was not 
prepared, however, to find the differences between the Dactylopterids 
and the fishes with which they had been associated so great as they aj)- 
peared on a critical examination of the osteology. The words of Cuvier 
and Valenciennes were thus found to be applicable with even greater 
force than they had anticipated. The Dactylopterids not only represent 
a peculiar family, but, so different from all others are they, they must be. 
regarded as representatives of a distinct superfamily having a number of 
remarkable peculiarities. This superfamily may be defined as follows; 

D ACTYLOPTE ROIDE A. 

Craniomous fishes with the postem])orals suturally connected with 
the posterior bones of the cranium and with the upper surface form- 
ing a large portion of the roof of the cranium; infraorbital chain well 
developed but leaving a wide interval between the posterior bones 
and the preoperculum ; the anterior or preorbital bone elongated and 
extending backwards to and uniting with the fourth; the second and 
third bones shoved out of the orbital margin by the junction of the first 
and fourth ; the second depressed below the fourth, and the third much 
reduced and manifested as a special bone (pontinal) bridgingthe inter- 
val between the second suborbital and the antero-inferior angle of the 
l)reoperculum ; iutermaxillines with well-developed ascending pedicles 

KO divisent profond<Siucnt cd deux x>arties, nuo autdrieure, de lougneur inddiocre et do 
pen de rayons, et line post^rienre, prescpie aiissi longue qne le corps, et dont les ra- 
yons sedddoublent ; ee (pii en portc le nombre pres do trente. Lorsquo cettepartie 
s’<^t<*nd, ello dmient anssi large quo longue, et c’est an inoyen de la grande surface 
qidello pr6seute qne le poissou i»eut s’61ever dans Pair et s’y soutcnir qnelques iustans.’^ 

^ See p. 3 a. 
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into the cavity hctwirn the anteal (vomer) and i)n)sethmoi(l ; 
pharyngcals paitially develoiied, the hyi)opharyngeaLs broadly tri* 
amrular and separate; the epipharyngeals well developed on each 
side; inyodome undeveloped, the cranial. cavity mostly closed in front by 
extension from the snbtectals (orbitospheuoids) and from the prootics 
and parasphenoid which are sntn rail}" connected with each other; the 
prosethinoid and anteal entirely disconnected, leaving a capacious 
rostral chamber opening backward inesially in the interorbital region ; 
vertebrm much compressed, with s]>ecial spiniform processes extending 
from the dorso-lateral and ventrolateral surfaces of the centra; ribs 
directly articulated with the centra ; scapular arch abnormally devel* 
oped; proscapula with lateral expansions extending inwards; hyper* 
coracoid small ; hypocoracoid enlarged, uniting by large surface with 
the hypercoracoid and proscapula, and with a long process extend- 
ding down towards the symphysis, leaving a wide interval between it an 
the proscai)ula; actinosts graduated and mostly connected with the 
hypercoracoid. 

DACTYLOPTERID.E. 

Synonyms as family names. 

Dactipli Uajinesqne, Indice cV Ittiol. Siciliaiia, p. 28, 1810. 

= Dactylopteridie or Ceplialacauthidie Gill^ Standard Nat. Hist., v. 4. p. 2r>2, LS85. 

= Cephalacanthida3 Jordan, Man. Vert. North. U. S., 5 cd., p. 151, 18S8, 

Dactylopterida) Lydeklcer, Man. Pal., by Nicholson and Lydckker, v. 2, p. lOOG, 1889. 
= Dactylopterid:o CopCy Am. Nat., v. 23, p. 861 (name only), 1890 
Trigloidei geu. Bleeker. 

Triglidm .s. f. Kaup et al. 

Cataphracti gen. OiintJicr et al. 

Synonyms as subfamily names. 

= Dactylopterinm Crill, Cat. Pishes, E. Coast N. Am., p. 43, 1861. 

= Dactylopterinm Kaup^ Archi v. f, Natiirg., 187.3, 1, pp. 79, 84. 

> Cephalacanthium Kaup, Archi v. f. Natiirg., 1873, 1, pp. 79, 84. 

= Dactylopterinfo Jordan (rilherty Syn. Fishes N. Am., p. 732, 1882. 



Description. 

Body elongated and antrorsiform or slightly subfusiform, widening 
towards the head. 

Anus sub median. 

Scales hard, crenulated at their margins and enlarged at each of the 
angles of tlie base; tliose of the back and sides surmounted each by a 
longitudinal finely crenulated crest, the crests being very regularly dis- 
posed and so joined as toform trenchantridges which extend in a straight 
line the length of the fish, and of which the median lateral extend as 
far as the caudal. (0. Y.). 

Head parallelepiped, oblong, incased with a bony casque, whose uj>per 
surface is derived partly from a dermal ossification whicli is incongruous 
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with the true bones; with the posterior lateral limbs of the casque, 
composed of the post-temporal ami the connecting bones, projecting 
backwards in spiniforni extensions on each side of the first dorsal fin. 

Eyes mostly in the anterior half of the head, entirely lateral, and 
widely" separated from each other. 

Nostrils double, the two openings separated by a narrow bridge and 
inclosed in a common cavity in the casque above the preorbitals. 

Suborhitals peculiarly developed, and with a free peripheral margin 
except at the pontinal; the preorbital very long, extending forwards 
and articulated with or nearly meeting its fellow of the opposite side, 
articulating behind with two bones, one above its angle (the fourth 
suborbital) forming most of the margin and floor of the orbit, the 
other (the second suborbital) inferior entering into the lower margin 
of the head ; the latter articulates with a small special bone (the third 
suborbital or pontinal) which articulates with the inner angle of the 
preoperculuni. Behind the orbit is a small, rather narrow postorbibal 
connected with the spenotic. 

Opercular apparatus peculiar; the operculum small, flexible, subcir- 
cular or snbtriaiigular, and covered with scales ; suboperculum almost 
membranous, mostly concealed, and ])artly behind aud below the 
operculum; interoperculum reduced to a small bone connected by lig- 
ament with the lower jaw, aud remote from the interoperculum, mostly 
folded under the anterior margin of the preoperculum.* 

Preopcrculum enormously developed, dividing into two long narrow 
branches, a sub vertical aud a horizontal, and terminating behind in an 
elongated spine continued from its horizontal ahd underlying the 
pectoral fin. 

small, opening directly under the snout, and with its cleft 
nearly parabolic. 

Jatvs normally developed ; the intermaxillines with moderately elon- 
gated pedicles, compressed and converging behind, and with a broad 
dentigerous surface in front; the supramaxillines forming the lateral 
borders of the mouth, with the sellm convex on the anterior surface 
and fitting into the concave surface of the intermaxillines, aud with the 
posterior limbs but moderately expanded. 

Teeth pisiform or obtuse aud in bauds ou the jaws, but none on the 
palate. 

Lips slightly fleshy. 

Tongue small, reduced to a smooth, narrow, fleshy convexity of the 
floor of the mouth. 



*Cavicr and Valenciennes wrongly describe the siibopercnlum and iuteroperculiim 
as disappearing almost at the membrane. Their words are, “ le sons-opercnle et - 
Tiuteropercule disparaisseut presqne dans la membrane” (p. 123). The interoper- 
culum, however, has its normal relations with the lower jaw, and, although small, is 
distinctly developed. 

It was correctly determined by G. Dareste, in 1872 (Comptes Reudns Acad. Sc., 
1872), and by Sorensen (Naturhist. Tijdskr., 1884, pp. 75-78). 
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Branchial apertures small, vertical, mostly in front of the anterior 
bases of the pectorals, and consequently separated from each other by 
a very wide isthmus. 

Bran chi ostegal rays six, three perceptible in the smooth, movable 
portion of its membrane, the fourth quite straight, enveloped in the 
part of the skin by which the membrane unites with the throat, and 
the two others conceg/led by the skin of the throat and by the scales 
with which it is furnished. (G. V.) 

Dorsal Jins the anterior with six or eight heteracanth spines, the 
foremost two of which are generally more or less detached 5 the pos- 
terior fins with only eight to ten rays, most of which are simjfiy articu- 
lated and rather short ; between the two fins is a compressed lancet- 
like spine, immovably connected with the interspinal below. 

Anal fin opposite and nearly coterminal with the second dorsal, 
short, and with only six articulated rays. 

Caudal fin emarginate, with its lobes nearly equal and with few rays, 
e, g.j seven or eight complete and two unbranched or rudimentary 
above and two or three below.* 

Pectoral fins greatly specialized, expanding in a horizontal plane and 
composed of two distinct portions ; an anterior or upper small, and 
an inferior or posterior enlarged portion, the former composed of five 
or six rays, the latter of numerous long and slender unbranched rays, 
and a number of short graduated ones forming a kind of axillar fringe 5 
all connected by membrane which is but slightly emarginated about 
the middle between each pair of rays. The fins are underlaid by the 
very elongated spines of the preoperculum. 

Ventrals thoracic, separated by a narrow interval, and composed of a 
spine and four unbrauched rays, the innermost of which are short and 
slender. 

Branchicv complete and with the last arch separated by a cleft from 
the hypopharyngeals and oesophagus. 

Branchial raiders rudimentary or absent; pharyngobranchial bones 
three on each side ; the third enlarged and dentigerous {epipharyngeal)^ 
the other rudimentary and edentulous. 

Fseudohranchicv developed. 

It will appear from this description, when compared with those of the 
Triglidm and the Peristediidm, thus the Dactylopteridre differ in almost 
all respects from those forms with which they have been associated, 
and in fact the only reason for ever having brought them together is 
the fact that both have a head furnished with a casque, or armed, but, 
as already indicated, this casque is extremely different in the two types. 
Possibly another character is that there is a good deal of red about the 
body, for, absurd as such a cause would be, it has evidently influenced 

* The formula may be 1 (small, simi)le) -f- I (large, simple) -|- 4 (brauehed) -f- 3 
(branched) -f- 1 (large, simple) 2 (small, simple). 
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vai-i()u« wi ilcrs in milking approxiiiiiitions of Jisiios. Although (Jnvier 
and Valenciennes had correctly described the |)eetorals sixty years ago, 
later writers have reversed the two parts and called the small anterior 
portion the lower, and the posterior or inferior the upper portion of the 
tin. Thus Dr. Giinther, in the second volume of tlie Catalogue of the 
Acanthoptergzian fishes in tln‘ British Miisenin ” (p. 22) ), has described, 
himself italicizing the characteristics, “ Pectoral very long {organ for fly- 
ing)^ 'iritU the lower portion detached and shorter The same view has 
been taken by Professors Jordan and Gilbert, who have evidently fol- 
lowed Dr. Giinther, in the ‘‘Synopsis of the fishes of North Ann'riea^^ 
and in the Manual of the vertebrates of the northern United States, by 
Jordan. Dr. Liltken had shown the error of such a view, and Dr. Giinther, 
in his “Introduction to the study of fishes,’^ has corrected his former error. 
Looking at the fish, one can not help wondering that such an error could 
ever have been made, and it was probably due to some fiilse idea of an 
analogy between the small portion of the fin with its few rays and the 
three detached rays of the Triglidm or the two of the Peristediijida^. A 
very slight consideration of the morphology of the fin, however, would 
have sufficed to have prevented such a blunder. 

The only recognized genus of the family is Dactylopterus^ which has 
received various names. 

DACTYLOPTERUS, 

JSynoni/ms. 

Pungitius Linrams Mus. Ad. Fried., p. 74, 1754. 

Ceplialocaiitlius Lacipede, Hist. Nat. Poissons, t, 3, p. 3*23 (Young) 1801. 

Dacty lop torus Lac(pcd(\ Hist. Nat. Poissons, t, 3, p. 325 (Mature) 1801. 

Dactylophorus Swainsou, Nat. Hist. Fishes, etc., v. 2, pp. 55, 179, 202, 1839. 
Gonoccphalus GronovUis Syst. Icb., Graj^ ed., p. 100, 1854. 

Gephalaeanthns has been adopted in place of Dactylopterns by a few 
because it happened to be printed two pages in advance of the latter, 
but, while it is a much better name, the reason for adopting it is insuf- 
ficient as the two names were evidently published at the same time and 
Dactylopterns has been almost universally adopted. 

Dactylophorus was simply the result of a misreading or misa]>prehen- 
sioii by Swainsou, and Dactylopterns is elsewhere used by him in the 
same work (v. 1, pp. 17, 27 ; v. 2, pp. 415-419*). 

Gonocephalns is a name given in a manuscript finished by Gronovius 
about 1780, but unpublished till 1854. 

The only figures illustrative of the osteology of Dactylopterns 1 have 
seen are the following: 

DACTYLOPTERUS VOLITANS. 

Dactylopterns volitans Soreusen, Lydorganor lias Fiske (Natnrhist. Tijdskr., 1884), 
pp. 75-78, pi. 3, lig. 37-42, 1884. 

* Sovcu new specific names are given 1 y Swainson to what are, in most cases at least, 
formerly described species, owing to various niisappreliensions. 



